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The most recent syphilis epidemic in
the United States peaked in 1990, with 20.3
cases of primary- and secondary-stage
syphilis per 100 000 persons, the highest
rate since the 1940s and more than 10 times
as high as rates in other developed coun-
tries." 2 Research has shown syphilis to be
related to demographic factors such as age,
marital status, urban residence, income,
education, and race/ethnicity,3 and to
behavioral factors such as numbers of sex
partners, homosexual activity among men,4
and, particularly in this last epidemic, the
use of crack cocaine and the exchange of
sex for drugs.56
Syphilis is focally distributed, with
higher rates in the southeastern United
States and in metropolitan areas nationwide
while many other areas have few or no
reported cases. Previous studies have used
the individual as the unit of analysis and
usually have not accounted for group-level
factors such as population density or the
activity of disease control programs. Such
studies cannot address the geographic dis-
tribution of syphilis. Also, individual-level
analysis may be less appropriate for trans-
missible infectious disease epidemiology in
which infection risk depends on the preva-
lence of disease in a community.7-9
Ecological analysis, which uses groups as
the unit of analysis, is more appropriate for
identifying community-level determinants
of syphilis rates and for studying the focal
distribution of syphilis. To describe
sociodemographic correlates of syphilis
infection rates and to generate hypotheses
about community-level determinants of
syphilis rates in the United States, we per-
formed an ecological study of syphilis
incidence, using the county as the unit of
analysis.
Methods
Data on syphilis cases came from the
national syphilis case surveillance system.
Reports of suspected cases of syphilis and
reactive syphilis serology reports, depend-
ing upon age of the patient and titer, are
investigated by local health departments.'0
Cases are reported to state health depart-
ments, which send monthly reports to the
Centers for Disease Control and Prevention
(CDC) in Atlanta, Ga. Reports include
aggregate totals of primary- and secondary-
stage syphilis cases by county of patient's
residence. Since trends in primary- and sec-
ondary-stage syphilis may be less subject
than trends in latent syphilis to artifactual
fluctuations caused by variation in intensity
of case finding, the analyses in this study
were confined to primary- and secondary-
stage syphilis. Cases in Alaska are not
reported at the county level and were
excluded from these analyses.
County syphilis rates were calculated
with the US Bureau of the Census popula-
tion count (1990), intercensal estimates
(1984 through 1989), and postcensal esti-
mates (1991 through 1992) used as the
population denominators. The 1992 esti-
mate was used to calculate rates for 1993.
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Since rates are unstable in counties with
small populations, the 26 US counties with
1990 populations of fewer than 1000 per-
sons were excluded from these analyses.
Because the epidemic peaked at different
times in different regions in the United
States, and to account for endemic as well
as epidemic rates, the county 10-year mean
annual primary- and secondary-stage
syphilis incidence was used as the depen-
dent outcome variable.
Data from the US Bureau of the Cen-
sus were used as the independent variables
in these analyses.11'12 Available data
elements were reviewed and county socio-
demographic characteristics that were
plausibly linked to syphilis rates were exam-
ined. Twenty county sociodemographic
characteristics were analyzed as continuous
variables: percentage of the population aged
14 years or younger (1990); percentage of
the population aged 15 through 39 years
(1990); percentage of the population aged
40 years or older (1990); male-to-female
ratio (1990); percentage of the population
non-Hispanic Black (1990); percentage of
the population Hispanic (1990); percentage
of the population urban (1990); birth rate
per 1000 persons (1984); percentage of
births to women younger than 20 years
(1984); infant mortality rate per 1000 live
births (1984); number of female heads of
household per 1000 persons (1990); report-
ed violent crime rate per 1000 persons
(1985); percentage of the population living
below the poverty level (1990); percentage
of the civilian labor force unemployed
(1990); percentage of adults with less than a
ninth grade education (1990); divorce rate
per 1000 persons (1984); local per capita
expenditures for education (1992); local per
capita expenditures for health and hospitals
(1992); number of active, nonfederal physi-
cians per 100000 persons (1985); and
number of hospital beds per 100000 persons
(1985). Since counties with high syphilis
rates were concentrated in the South
(defined by the US Bureau of the Census as
Alabama, Arkansas, Delaware, Florida,
Georgia, Kentucky, Louisiana, Maryland,
Mississippi, Oklahoma, North Carolina,
South Carolina, Tennessee, Texas, Virginia,
West Virginia, and the District of Colum-
bia), county location in the South was
examined as an additional dichotomous
variable.
Spearman's rank correlation coeffi-
cients were calculated to examine the
association between the county sociodemo-
graphic variables and the county 10-year
mean annual incidence of syphilis. This
bivariate analysis was done for the follow-
ing strata: all counties, non-Southern
counties, Southem counties, Southem coun-
ties with a population of 250 000 or less,
and Southem counties with a population of
more than 250000.
A multivariate linear regression analy-
sis was performed, using a backward
stepwise elimination process with a thresh-
old P value of .001 for removal of variables
from and retention of variables in the model.
This high threshold (P < .001) was chosen to
create a more parsimonious model. To
reduce the variance of the outcome variable,
it was transformed by raising it to the
0.3 power. This transformation value was
selected by an iterative process that sought
the transformation that most nearly resulted
in a normal distribution of the residuals from
the model.'3 The data set was randomly
divided into two equal parts, and the trans-
formation value was determined for one half
of the data set and validated with the other
half. The results are reported for the full data
set. To reduce the variance in the model, we
used the natural log of independent variables
with a range of more than 100. If the range
included 0, 1 was added to the variable value
before taking the natural log. The regression
was also done for the strata of non-Southern
counties and Southem counties.
Results
From 1984 through 1993, a total of
355 783 cases of primary- or secondary-
stage syphilis were reported from the 3085
US counties in the analysis. Of the 3085
counties, 896 (29%) had no cases during the
10-year period; 1084 (35%) had 1 to 9
cases; 737 (24%) had 10 to 99 cases; 306
(10%) had 100 to 999 cases; and 62 (2%)
had 1000 or more cases. The 62 counties
with 1000 or more cases accounted for 28%
of the 1990 US population and for 65% of
the syphilis cases. The 10-year mean annual
incidence of syphilis per 100 000 persons
ranged from 0 (896 counties) to 140. The
mean of the 10-year mean rates was 7.0 and
the median was 1.1. In 610 counties (20%),
the 10-year mean annual incidence was
higher than the 1990 Healthy People 2000
goal14 of 10 or fewer syphilis cases per
100000 persons. Of these 610 counties, 550
(90%) were in the South (Figure 1). In the
2087 counties where 50% or less of the pop-
ulation was urban, the 10-year mean annual
incidence was 5.9; in the 998 counties
where more than 50% of the population was
urban, the mean annual incidence was 9.4.
In the analysis including all counties,
syphilis incidence was highly correlated
(r > .4) with percentage of the population
non-Hispanic Black, number of female
heads of household per 1000 persons, rate
of violent crime, and percentage of births to
women younger than 20 years (Table 1).
There was a moderate positive correlation
(.2 < r < .4) with percentage of the popula-
tion aged 15 to 39 years, percentage of the
population urban, percentage of the popula-
tion living below the poverty level,
percentage unemployed, divorce rate, and
percentage of the population Hispanic.
Syphilis incidence was moderately neg-
atively correlated (-.4 > r > -.2) with
percentage of the population aged 40 years
or older, male-to-female ratio, and local per
capita expenditures for education, and poor-
ly correlated (r < .2) with number of
physicians per 100000 persons, birth rate,
percentage of adults with less than a ninth
grade education, infant mortality rate, num-
ber of hospital beds per 100 000 persons,
and percentage of the population aged 14
years or younger. In the bivariate correlation
analyses stratified by region and population,
percentage of the population non-Hispanic
Black, number of female heads of house-
hold per 1000 persons, and violent crime
rate (except in counties in the South with a
population of less than 250 000) remained
highly correlated with syphilis rates.
In the multivariate analysis for coun-
ties with no missing census data (n = 2935
[95.1%]), the full model R 2 was .71, that
is, 71% of the variation in syphilis rates
among counties was accounted for by these
sociodemographic variables (Table 2). The
factors most highly associated with syphilis
were percentage of the population non-His-
panic Black, county location in the South,
percentage of the population urban, per-
centage of the population Hispanic, and
percentage of births to women younger
than 20 years.
The association between 10-year mean
annual incidence of syphilis and the three
leading sociodemographic factors from the
multivariate models (percentage of the pop-
ulation non-Hispanic Black, county
location in the South, and percentage of the
population urban) is shown in Figure 2. In
each of the strata of percentage of the popu-
lation non-Hispanic Black and percentage
of the population urban, syphilis rates were
higher in the Southern counties.
In separate analyses, the syphilis rates
in the non-Southern counties were strongly
associated with percentage non-Hispanic
Black, percentage Hispanic, and percent-
age urban (Table 3), and the model R 2 was
.53. In Southem counties, percentage non-
Hispanic Black, percentage of adults with
less than a ninth grade education (protec-
tive, negative association), and percentage
Hispanic were the most highly associated
December 1997, Vol. 87, No. 12
1938 American Journal of Public Health
Syphilis Rates
characteristics (Table 4), and the model R 2
was .65.
Discussion
In a multivariate model accounting for
other sociodemographic factors, the county
characteristics most strongly associated with
primary- and secondary-stage syphilis rates
were percentage non-Hispanic Black,
county location in the South, percentage
urban, percentage Hispanic, and percentage
of births to women younger than 20 years.
Sociodemographic characteristics accounted
for 71% of the variation in syphilis rates
among counties. The implications of these
associations are considered below.
A county's percentage of non-Hispanic
Blacks in the population was the character-
istic most strongly associated with the
county syphilis rate, even when accounting
for the other factors in the multivariate
analysis. Race is not thought to be a biolog-
ical risk factor for syphilis. There are no
studies showing different levels of suscepti-
bility or infectiousness by racial or ethnic
group, but, as is true for many other dis-
eases, race/ethnicity is a marker of
underlying determinants that account for
the association. However, it is often very
difficult to disentangle the interrelationships
of race/ethnicity, other socioeconomic and
demographic factors, and health status.
Many studies of sexually transmitted dis-
eases (STDs) (including CDC surveillance
reports) include information on race, which
is often easily available, but not on socio-
economic factors associated with both
STDs and race. A stigma is attached to
STDs and these reports can be misleading,
resulting in a heightened sensitivity and dis-
trust that make this a difficult issue to
discuss.
In national surveillance data, the inci-
dence of primary- and secondary-stage
syphilis among Blacks has been approxi-
mately 60 times higher than that of Whites
in recent years.' Some of the difference is
due to Whites' greater use of private physi-
cians, who may not report cases to the health
department; Blacks are more likely to use
public clinics, from which reporting is more
nearly complete. In previous analyses done
with the individual as the unit of analysis,
other socioeconomic factors have accounted
for some, but not all, of the rate difference
between Blacks and Whites.3 The associa-
tion may be better explained by the
dynamics of infectious disease epidem-
iology. Black and White Americans to a
great extent compose separate sexual
groups. In the University of Chicago Nation-
al Health and Social Life Survey, 91% of all
noncohabitational, heterosexual partnerships
reported by Blacks and Whites were with
partners of the same race.'5 Similar, although
less strong, homophily (choice of partner
with the same characteristics as oneself) was
seen for education and religion, further rein-
forcing the separateness of sexual networks.
Because the risk of acquiring infection
depends upon infection prevalence among
potential partners, STD epidemiology is
nonlinear; factors associated with small dif-
ferences in risk among individuals may
generate large differences in risk between
groups.9 Even modest differences in the
prevalence of risk factors between sexual
networks may result in large differences in
STD rates between these groups.
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FIGURE 1-Mean annual incidence of primary- and secondary-stage syphilis per 100 000 persons, by county, United States,
1984 through 1993.
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Some differences in STD risk factors
by race and ethnicity have been identified.
Fundamentally, STD rates depend upon
transmissibility, rates of partner change, and
duration of infectiousness.'6 In the National
Health and Social Life Survey, having more
than one sexual partner in the past 12
months was reported by 27% of Black, 20%
of Hispanic, and 15% of White Ameri-
cans,'5 although the difference between
Blacks and Whites is much greater for men
than for women.17 Studies of other risky
sexual behaviors and other national surveys
have shown similar trends.'820 Access to
medical care is also poorer for non-Whites.
For example, whereas 83% of all adults had
a specific source of primary care in 1993,
only 79% of Blacks and 71% of Hispanics
did.2' There is also some evidence that
Blacks wait longer than Whites to obtain
medical care for STDs,22,23 which would
increase the duration of infectiousness. The
crack cocaine epidemic and the accompany-
ing exchange of sex for drugs was identified
as a critical factor leading to the syphilis
epidemic during the time of this study.5'6
Crack cocaine use was more prevalent
among Blacks24 and may have been a factor
in the higher syphilis rates among Blacks.
Distrust of the public health system may fur-
ther limit the effectiveness of control
programs in Black communities by delaying
patients' care seeking or decreasing the
effectiveness of sex partner identification
and treatment by public health workers.25
These and other factors may each increase
individual risk to some degree, resulting in a
greatly increased disease burden in groups
with a higher prevalence of these risk fac-
tors. While these data address racial/ethnic
groups as a whole, syphilis remains an
uncommon disease in all racial/ethnic
groups, mainly affecting the most marginal-
ized members of society.
In the national surveillance data, the
incidence of primary- and secondary-stage
syphilis was 5 to 10 times higher among
Hispanics than among Whites during the
time of this study.' The percentage of His-
panics in the population was associated
with increased county syphilis rates in our
ecological analysis, possibly for the same
reasons that apply to the non-Hispanic
Black population, that is, prevalence of
some risky sexual behaviors,'5 poor access
to medical care,21 or use of crack cocaine.24
There is more evidence of poorer access to
medical care for Hispanics than there is of
more risky sexual behavior.
County location in the South was also
strongly associated with increased county
syphilis rates, even accounting for percent-
age non-Hispanic Black and other factors in
the multivariate model. There may have
been regional differences in risk factors or
in disease control program factors not
accounted for by the other variables. Or, like
the group effects of risk factors in popula-
tions, the concentration and contiguousness
in the South of counties with characteristics
associated with higher syphilis rates (such as
percentage of non-Hispanic Blacks in the
population) may generate higher rates in the
region than individual county characteristics
alone would predict. Because of importation
of cases from neighboring counties, a county
located in the South may have higher
syphilis rates than if it were in another region
surrounded by counties with low rates.
Urban residence has been shown to be
associated with syphilis rates at the individ-
ual level in some studies.26 Percentage of
the population that was urban was strongly
associated with county syphilis rates in this
analysis, possibly because of the predomi-
nance in urban areas of the crack cocaine
epidemic and of sexual risk behaviors,20
including sex with anonymous partners
(who would have been more difficult for
public health workers to locate and treat).
There may also be a surveillance artifact,
with better access to medical care in urban
21
areas resulting in higher rates of appropri-
ate diagnosis and reporting of syphilis
cases. In the 1990s the syphilis epidemic
reached rural areas in the South,27 and in
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TABLE 1 -Spearman's Rank Correlation Coefficients between Sociodemographic Factors and 10-Year Mean Annual
Incidence of Primary- and Secondary-Stage Syphilis, by Region and Population: US Counties, 1984 through 1993
Southern Counties Non-
Southern Total US
Population Population Total Counties Counties
<250 000 (n = 1357) a 250 000 (n = 62) (n = 1419) (n = 1666) (n = 3085)
% Non-Hispanic Black .80 .71 .80 .55 .78
No. female heads of household per 1000 persons .66 .60 .67 .50 .61
Violent crime rate .38a .76 .42a .54a .50a
% Births to women aged <20 y .19 .48 .15 .20 .45
% Population aged r14 y .32 -.09 .29 -.08 .03
% Population aged 15-39 y .17 .06 .20 .47 .36
% Population aged ;40 y -.32 .05 -.32 -.36 -.31
% Population urban .26 .31 .30 .53 .33
Male-to-female ratio -.32 -.31 -.32 -.09 -.31
% Population below poverty level .19 .41 .15 -.09 .25
% Unemployed .12 .35 .10 .23 .23
Local per capita expenditures for education .12a -.14 .1la -.06a -.21a
Divorce rate -.05 .08 -.02 .30 .20
% Hispanic .09 -.08 .11 .42 .20
No. physicians per 100 000 persons .12 .50 .17 .46 .18
Birth rate .41 .05 .41 .11 .17
% Adults with less than a ninth grade education -.15 .23 -.19 -.23 .13
Infant mortality rate .08 -.08 .07 .21 .12
Local per capita expenditures for health and hospitals .25 .34 .26 .005 .08
No. hospital beds per 100 000 persons .15a .55 .18a .07 .04a
Note. The square of the correlation coefficient is the percentage of the variation in incidence accounted for by the association with each
variable. For example, .782 = .61, so 61% of the variation in syphilis rates among all 3085 counties was accounted for by the association
with percentage of the population non-Hispanic Black in this bivariate analysis.
aMissing counties (<5%).
this study syphilis rates were less strongly
associated with the percentage of the popu-
lation that was urban in Southern counties
than in counties outside the South.
County syphilis rates were associated
with the percentage of births to women
younger than 20 years but not with overall
birth rates, so this factor may not simply be
a marker of unprotected heterosexual inter-
course. At the individual level, the syphilis
rate in women is highest in 20- to 24-year-
olds, not in teenagers.' The percentage of
births to women younger than 20 years may
therefore be a marker for other social condi-
tions that lead to higher syphilis rates, such
as high-risk sexual behavior or delay in
seeking care for STDs.
The numbers ofphysicians and hospital
beds per 100 000 persons, infant mortality
rate, and local per capita expenditures for
health and hospitals may not be good mark-
ers of access to care for STDs, but it is
important to note that these factors were not
protective against high syphilis rates in the
multivariate analysis. This does not obviate
the need to improve access to care as an
important part of an STD control program,
but it does suggest that the presence of
health care facilities and workers alone
does not control syphilis. The number of
physicians per capita was positively associ-
ated with syphilis rates in the bivariate
analysis and remained positively associated
in the multivariate model. This may be a
surveillance artifact, in that syphilis must be
diagnosed by a health care provider to be
reported.
Imbalance in community sex ratios is
thought to lead to sexual behaviors that
increase STD incidence.28 In the United
States, the low male-to-female ratio in
many Black communities29 may allow men
to have multiple female sex partners and
increase STD rates. Indeed, in the bivariate
analysis, male-to-female ratio was moder-
ately negatively associated with county
syphilis rates. However, this factor was
eliminated from the multivariate model
when other factors were taken into account.
There are several limitations to this
study. First, it was limited to the available
county-level data. No reliable national data
on sexual behavior or crack cocaine use,
both of which could have been important
analysis variables, are available at the
county level. Also, while STD control pro-
grams are usually organized at the county
level (as are the available national data),
sexual networks may not coincide with
these political boundaries. Analyses using
smaller areas, such as zip codes or census
tracts, would provide additional informa-
tion. For example, in a study of syphilis in
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TABLE 2-Backward Elimination Multivariate Regression of 20
Sociodemographic Factors (Independent Variables) and 10-Year
Mean Annual Incidence of Primary- and Secondary-Stage Syphilis
(Dependent Variable): US Counties, 1984 through 1993
Parameter
Estimatea SE Partial R2 b
% Non-Hispanic Black 0.0350 0.0012 .0899
South region (vs. non-South) 0.4332 0.0284 .0227
% Urban 0.0050 0.0004 .0130
% Hispanic 0.0101 0.0010 .0102
% Births to women aged <20 y 0.0202 0.0025 .0062
% Adults with less than a ninth grade education -0.0138 0.0020 .0049
Log ([physicians/100 000 persons] + 1) 0.0596 0.0101 .0034
Log ([violent crime/i 000 persons] + 1) 0.0506 0.0089 .0032
No. female heads of household per 1000 persons 0.0133 0.0024 .0030
% Unemployed -0.0179 0.0044 .0016
Note. Removed from model (in order of removal): male-to-female ratio; log ((hospital
beds/100 000 persons] + 1); log ([divorce rate/1000 persons] + 1); percentage of the
population aged 15-39 years; log (local per capita expenditures for education + 1); infant
mortality rate per 1000 live births; percentage of population living below the poverty
level; log (local per capita expenditures for health and hospitals + 1); percentage of the
population aged less than 14 years; and birth rate.
aThe parameter estimate is the increase in the syphilis rate per unit increase in the
independent variable. For example, transformed annual incidence per 100 000 persons
(raised to the 0.3 power) increases by .0350 for every 1% increase in the percentage of
the county's population that is non-Hispanic Black.
bThe partial R2 is the increase in the model R2 when the variable is added as the last
variable in the model. For example, an additional 8.99% of the variation in syphilis rates
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FIGURE 2-Association of 10-year mean annual incidence of primary- and
secondary-stage syphilis per 100 000 persons in US counties,
1984 through 1993, with percentage non-Hispanic Black
population, percentage of the population that was urban, and
region.
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Philadelphia using income data from the zip
code of residence of syphilis patients, the
ecological correlation between poverty and
syphilis was strong even after accounting
for race.30 Another potential limitation is
that STDs are underreported,3' although in
one study in mral North Carolina, all posi-
tive syphilis test results were reported.32
Finally, some of the risk characteristics
identified are intercorrelated; however, the
association between syphilis and the factors
most highly correlated with syphilis was sta-
ble with variations in the model.
Further investigation of the signifi-
cance of these factors and the mechanisms
by which they account for variation in
syphilis rates is needed. We are studying 12
counties that were outliers from the multi-
variate model; that is, they had rates higher
or lower than would be expected on the
basis of their sociodemographic characteris-
tics. This research is focused on the factors
identified in this study and on other poten-
tial determinants for which national
county-level data were not available, such
as local syphilis prevention program attri-
butes (including numbers of public STD
clinicians, outcomes of sex partner notifica-
tion and treatment efforts, and serological
screening policies), transactional sex, illicit
drug use, and other social, legal, economic,
and political factors.
In assessing syphilis prevention pro-
grams, it is important to note that in this
analysis sociodemographic characteristics
accounted for most of the variation in
syphilis rates among counties. While
syphilis control programs have substantially
reduced the burden of syphilis in industrial-
ized countries, and the effectiveness of
local syphilis prevention programs may be
correlated with the factors identified in this
study, it appears that differences between
prevention programs may have accounted
for only a small proportion of the variation
in syphilis rates among counties. Our study
of 12 counties with rates higher or lower
than expected on the basis of their sociode-
mographic characteristics may identify
counties in which the effectiveness of pre-
vention programs has been an important
determinant of syphilis rates and may iden-
tify the key attributes of effective programs.
Since syphilis incidence is a marker of per-
sons and populations at high risk for human
immunodeficiency virus (HIV) infection,
the epidemiology of syphilis may provide
information about the HIV epidemic that
would otherwise be recognized only after a
long latent period and that could be used to
target and evaluate prevention programs.33
Unlike HIV infection, syphilis is often diag-
nosed and reported in its early stages, and
county-level data on syphilis, but not HIV
infection or other STDs, are consistently
reported to the CDC.
Counties with high syphilis rates are
also likely to be overburdened by other
infectious and chronic diseases and by
social problems including single-parent
households, violent crime, and poverty.
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TABLE 3-Backward Elimination Multivariate Regression of 19 Socio-
demographic Factors (Independent Variables) and 10-Year Mean
Annual Incidence of Primary- and Secondary-Stage Syphilis
(Dependent Variable): Non-Southern US Counties, 1984 through
1993
Parameter
Estimatea SE Partial R2 b
% Non-Hispanic Black 0.054 0.0030 .093
% Hispanic 0.015 0.0014 .031
% Urban 0.0042 0.00056 .018
Log ([violent crime/i 000 persons] + 1) 0.049 0.0095 .008
% Births to women aged <20 y 0.015 0.0029 .008
Log ([physicians/100 000 persons] + 1) 0.064 0.0136 .007
% Population aged 15-39 y 1.19 0.282 .005
Note. The analysis includes 1569 non-Southern counties (94.2%) with complete data.
Removed from model (in order of removal): log ([divorce rate/1000 persons] + 1); log
(local per capita expenditures for health and hospitals + 1); percentage unemployed; log
(local per capita expenditures for education + 1); percentage of the population aged less
than 14 years; birth rate; log ([hospital beds/100 000 persons] + 1); infant mortality rate;
male-to-female ratio; percentage of population living below the poverty level; percentage
of adults with less than a ninth grade education; and number of female heads of
household per 1000 persons.
aThe parameter estimate is the increase in the syphilis rate per unit increase in the
independent variable. For example, transformed annual incidence per 100 000 persons
(raised to the 0.3 power) increases by 0.054 for every 1% increase in the percentage of
the county's population that is non-Hispanic Black.
bThe partial R2 is the increase in the model R2 when the variable is added as the last
variable in the model. For example, an additional 9.3% of the variation in syphilis rates
among counties was accounted for by the addition to the model of percentage non-
Hispanic Black population.
TABLE 4-Backward Elimination Multivariate Regression of 19
Sociodemographic Factors (Independent Variables) and 10-Year
Mean Annual Incidence of Primary- and Secondary-Stage Syphilis
(Dependent Variable): Southern US Counties, 1984 through 1993
Parameter
Estimatea SE Partial R2 b
% Non-Hispanic Black 0.032 0.0016 .110
% Adults with less than a ninth grade education -0.029 0.0029 .027
% Hispanic 0.0094 0.0014 .012
% Births to women aged <20 y 0.021 0.0037 .008
% Urban 0.0038 0.00075 .006
Log (local per capita expenditures for education + 1) 0.0421 0.0089 .006
Log ([violent crime/i 000 persons] + 1) 0.0670 0.0156 .005
No. female heads of household per 1000 persons 0.0145 0.0036 .004
Note. The analysis includes 1366 Southern counties (96.3%) with complete data.
Removed from model (in order of removal): percentage of the population aged less than
14 years; birth rate; percentage of the population aged 15-39 years; log (local per capita
expenditures for education + 1); infant mortality rate; log ([hospital beds/100 000
persons] + 1); male-to-female ratio; percentage of population living below the poverty
level; log ([divorce rate/i 000 persons] + 1); log ([physicians/100 000 persons] + 1);
percentage unemployed.
aThe parameter estimate is the increase in the syphilis rate per unit increase in the
independent variable. For example, transformed annual incidence per 100 000 persons
(raised to the 0.3 power) increases by 0.032 for every 1% increase in the percentage of
the county's population that is non-Hispanic Black.
bThe partial R2 is the increase in the model R2 when the variable is added as the last
variable in the model. For example, an additional 11.0% of the variation in syphilis rates
among counties was accounted for by the addition to the model of percentage non-
Hispanic Black population.
Addressing these larger community issues
may be necessary to improve the overall
health status of these populations. D
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